Abstract: Historically, global efforts at dealing with climate change have narrowly focused on mitigation. However, recent studies suggest that mitigation and adaptation efforts need to be combined. This article aims to present evidence from local strategies to address climate change that can be eventually 'upscaled' and that can permeate the international climate change agenda. This research is focused on the Bahian semiarid region, characterised by severe and frequent droughts. The local populations, using their local knowledge systems, of which social technologies are a clear manifestation, have experienced new ways of dealing with their reality. This empirical analysis provides basic understanding of possible trade-offs and synergies between local mitigation and adaptation strategies at the community level. Results suggest that trade-offs can be avoided and synergies exploited, at least in the near-term and over limited spatial scale. Some of the identified local strategies could be replicable in other semiarid regions in Latin America and all around the world.
Introduction
The Rio Declaration (RD) and the United Nations Framework Convention on Climate Change (UNFCCC), both internationally signed for the first time at the 1992 United Nations Conference on Environment and Development (UNCED) Rio Summit, stated that there can be no sustainable development under unabated climate change. Twenty years later, at the 2012 Rio+20 United Nations Conference on Sustainable Development, discussions on the interfaces between climate and development were still highly topical. As several studies suggest, climate change experts can no longer ignore the fact that most climate change impacts will fall predominantly on the world's poorest people (Huq et al., 2006) . /2008 highlights that, without addressing climate change issues, much development policy and practice will be wasted (UNDP, 2007) .
The UNFCCC identifies two responses to climate change: mitigation, by reducing greenhouse-gas emissions and enhancing sinks, and adaptation to its impacts. Until very recently, scientific and policy emphasis had focused on mitigation efforts. However, since the Intergovernmental Panel on Climate Change Third Assessment Report in 2001 (IPCC, 2001) , increasing emphasis has been placed on adaptation and the promotion of a risk management approach (Martens and Chang, 2010) . The Bali Action Plan, in 2007, identified enhanced action on adaptation as one of its four main building blocks required for a strengthened future response to climate change (UNDP, 2012) . After three years of negotiation, the Bali process led to the adoption of the Cancun Adaptation Framework in 2010, in which Parties affirmed that adaptation must be addressed with the same level of priority as mitigation. Since Durban2011, Parties have been demonstrating a renewed momentum on the issue and discussing several proposals related to adaptation. Particularly in Doha 2012, it was requested, to the Adaptation Committee, to consider the establishment of an annual adaptation forum to raise awareness and ambition with regard to adaptation. Furthermore, trade-offs between mitigation and adaptation were also present in Doha at the discussions on agriculture, during which developing and industrialised countries were heavily split between over mitigation (reducing GHG from agriculture production) and adaptation (dealing with negative effects of climate change on farming and food production). The adaptation strategies regained importance in Lima2014, and it became part of the Intended Nationally Determined Contributions (INDCs) that will be the foundation for post 2020 climate action, and will strengthen the importance of National Adaptation Plans (NAPs), placing adaptation at the same level as curbing and cutting greenhouse gas emissions actions (UNFCCC, 2015) .
Taking this global context into consideration, it is increasingly understood that mitigation and adaptation should not be pursued independently of each other, but as complements. Linking vulnerability, adaptation and mitigation requires concerns in various perspectives, studies from multiple disciplines, and collaboration between science and policy (Martens et al., 2009) . Previous studies point out that it may be difficult to enhance synergies between mitigation and adaptation due to the different actors involved in both areas, the competitive use of funds, and the fact that, in many cases, both activities take place at different implementation levels (Tol, 2006) . However, studies have become increasingly more prominent, suggesting that integrated mitigation and adaptation approaches can indeed provide very promising options to design more socially acceptable and economically feasible climate policies (Kane and Shogren, 2000; Michaelowa, 2001; Swart and Raes, 2007; IPCC, 2007b) .
Integrating mitigation and adaptation into climate change concerns is not a completely new idea. As highlighted by Nyong et al. (2007) , local populations around the world, using their traditional knowledge systems, have developed and implemented extensive mitigation and adaptation strategies, which have enabled them to reduce their vulnerability to past climate variability and change, sometimes exceeding those predicted by models of future climate change. If local knowledge is to have an impact beyond local or national levels, it is necessary to accumulate evidence from local studies in order to be relevant to global negotiations and to permeate the negotiations (Burton et al., 2007) . Although such locally-specific research might be less generalisable, a number of strategies can be used to improve the prospects for comparability (AAG, 2003) . Furthermore, a great range of circumstances and different strategies offers an opportunity for learning more about causes, consequences and alternative strategies at a local scale (Wilbanks, 2003) .
With the aim of contributing to research on adaptation and mitigation at the local scale, this paper explores some of the ways in which local populations in the semiarid region of Bahia, northeastern Brazil, have traditionally integrated mitigation and adaptation into their livelihood strategies to reduce their vulnerability to drought and the irregularities of rainfall in the region. In seeking to create greater understanding of the potential for managing the climate change issue through a combination of adaptation and mitigation measures that also facilitates a degree of 'upscaling', the research has focused on social technologies (ST). ST projects have been previously presented as a local alternative to combat climate change while contributing to sustainable development (Santos, 2011; Ventura et al., 2011 Ventura et al., , 2012 Banco do Brasil Foundation, 2012) . Based on desktop research and on 12 on-site visits with extensive interviews with relevant stakeholders, the paper takes an in-depth look at strategies based in local knowledge developed, to reduce vulnerability to climate change. We attempt to answer the following research question: what are the potential synergies and trade-offs between climate change adaptation and mitigation strategies implemented through the so-called ST projects in the Bahian semiarid region?
The paper begins by reviewing the semiarid environment in Bahia. The next section shows the concept of ST and it describes why ST projects are considered potential instruments to link poverty and the fight against climate change. Section 4 presents the research method. Section 5 introduces and discusses the results; and Section 6 summarises the major arguments in the paper and suggests further areas of research.
The semiarid region in Brazil: a history of drought and survival
Brazil is well known around the world as home to one of the richest forests in the world: the Amazon Forest. The abundance of water and biodiversity is one of the most common associations made with the country. However, what many people are unaware of is that Brazil has one of the most highly populated dry areas on the planet: its semiarid region. The Brazilian semiarid region covers an area of 1,797,940 km 2 and is located in the northeast of the country. It covers eight northeastern states and part of the state of Minas Gerais. This vast region is inhabited by 12% of Brazil's population (around 20 million out of 190 million Brazilian inhabitants) (INSA, 2012) , of which 43.5% live in rural areas, representing almost 50% of the Brazilian rural population (Barbieri et al., 2010) . Together with the Chaco Region (located mainly in Argentina, but also in Bolivia and Paraguay) and Mexico, the Brazilian Northeast is one of the largest semiarid regions in Latin America.
The IPCC (2007a) identified the semiarid regions around the world as one of the most vulnerable regions to climate impacts. In the Brazilian semiarid region, desertification is currently threatening about 15% of the territory; a reduction in rain is expected as a consequence of global warming; and average temperatures could rise by 4°C in a pessimistic scenario, and from 2° to 3°C in the most optimistic one (Santos, 2008) . Nobre et al. (2004) , in a wide study on the climatic consequences of large-scale desertification in northeastern Brazil, identified that desertification is a consequence of the reduction in rainfall, and an increase in evapotranspiration, which consequently has converted part of the Caatinga into a semi-desert. The Caatinga is an endemic ecosystem with more than 2000 species of plants and animals, exclusive to Brazil's semiarid region. Unfortunately, desertification and inappropriate land use are threatening about 15% of the region (Leal et al., 2005) .
The Brazilian semiarid region presents the worst Human Development Index in the country, associated with an absence of social infra-structure (such as access to water and basic sanitation) (Carvalho, 2010) . The region is historically known for the socio-economic setbacks and agricultural failures caused by dry spells and severe droughts, associated with deficits in political-institutional capacities (Lindoso et al., 2011) . Climate change is already generating impacts on the Northeast Region of Brazil, particular on its economy and demographic dynamics, especially migration to urban areas (Barbieri et al., 2010) . Moreover, as the impacts of climate change, drought and desertification, are closely interlinked, populations whose livelihood depends principally on natural resources acutely suffer from them (Stringer et al., 2009) .
Despite this context, people living in the Brazilian semiarid region have had a long history of living with and surviving climate variations. Based on traditional knowledge and in association with social movements, they have developed diverse strategies to reduce their vulnerability and increase their resilience to environmental change over the years. There have been a large number of experiences trying to revert or, at least, minimise the vulnerability of the Brazilian semiarid region. As highlighted by Carvalho (2010) , most of these experiences are being developed under a social movement called 'Convivência com o Semiárido' (coexistence with the semiarid), which has been trying to find practical local solutions to face semiarid climate change vulnerability since the 1980's. This movement is an umbrella term for different networks, local ideologies and action shaving as a common point the attempt to help vulnerable communities to adapt themselves to live under semiarid climate conditions. Most of the strategies proposed and developed within this movement involve the use of ST, considering that traditional or high technological solutions (western traditional knowledge) are not appropriate for the social, environment and economic context of the semiarid (Santos, 2011) .
The present research was conducted in the state of Bahia, considered by Toni and Holanda (2008) to be one of the driest areas in the Brazilian Northeast Region. Bahia is the fifth largest Brazilian state, occupying 36.33% of the Northeast and its semiarid region represents 69.34% of its total area (Bahia, 2010) . Like other semiarid regions in Brazil, long term drought and desertification, combined with poor socio-economic indicators, have had adverse social, economic and environmental consequences in the Bahian semiarid, such as water scarcity, agricultural loss, threatened biodiversity, disease and forcing urban migration (Stringer et al., 2009; Barbieri et al., 2010) . Nonetheless, Bahia is an economically significant area for Brazil, regarding its agro-economic potential (Santos, 2008; Bahia, 2011) . This is partly because communities have tested, adapted, experienced and invented new ways to deal with the drought and the scarcity of water (Barbosa, 2010) .
Social technology: the role of knowledge and participation in the development path
Technologies are social constructs. Their implementation plays a central role in the processes of social change, determining the positions and behaviours of actors and the social distribution structures, production costs, and access to goods and services (Ilha and Ribeiro, 2012) . Since the 1970s, there have been many attempts to develop 'non-conventional' technologies. The most representative movement claiming the development of a technology with a 'human face' was the Intermediate Technology Development Group (ITDG), founded by the economist E.F. Schumacher, author of the widely influential book Small is Beautiful (Schumacher, 1973 (AT), which emphasises technology as people-centred, focusing on the use of sustainable technologies as a poverty solution, and as a way to promote development in developing countries. Thus, the concept of AT was based on the dissemination of technologies, in developing countries, that do not imply large capital investment nor advanced technology while allowing industrial and agricultural development. However, according to Dagnino (1976) , in most cases, AT was brought in from developed countries with the associated problem that development models of advanced countries could not work in countries with lower levels of economic development. This weakness was tolerated because, for a long time, technology was considered to be culturally 'neutral', but nowadays it is widely recognised that it is crucial for the transfer processes to pay particular attention to the technological assimilation of the communities and to the incorporation of such technology into their cultural and social habits (Narváez, 1996) . As the AT movement did not accurately observe the necessity of empowering local actors and inserting their knowledge and culture into the technology design, a wave of critical movements grew in the 1980s.
The concept of social technology (ST) ('Tecnologias Sociais' in Portuguese) was developed in Brazil during the decade of 2000 by a network of researchers, social movements and organisations, as a response to the criticisms of AT. The most important difference that distinguishes ST from AT is that, in ST, the process of generation and diffusion of alternative knowledge occurs through the participation of local actors (Dagnino et al., 2004) . Although there is no official definition for the concept of ST, Thomas (2009) defined it as a way to design, develop, implement and manage technology oriented to solve social and environmental problems, generating social and economic dynamics of social inclusion and sustainable development. The concept of ST acknowledges popular wisdom and scientific knowledge, acting as a bridge between social demands and solutions through the application of local knowledge (ITS, 2007) . Commonly, ST projects are understood as products, techniques or methods that can be replicated, developed and/or applied in interaction with a community, which represent social transformation solutions through the sustainable use of local resources (RTS, 2010) . For ST, replication implies that it must be recreated in new places, appropriated to their reality, bringing new knowledge and meanings (Miranda et al., 2011) .
The replication process is crucial within the ST concept as is part of the scaling up . Scaling up small scale success projects is said to lead to more quality benefits for more people over a wider geographical area more quickly, more equitably and more enduringly (Franzel et al., 2004) . However, it has been criticised for scaling up just as often the formula and sometimes the process is forgotten (Commonwealth Secretariat, 2005) . ST projects present a different paradigm, involving several small-scale projects and a lot of stakeholders at the local level, instead of a large, remote project. Thus, ST concept recognises that ST projects may succeed in generating sustainable development of vulnerable communities only because they operate in micro contexts. Furthermore, the focus of the replication process is not the replication of specific elements of a given technology, but the process that allowed the project to succeed and that included the local roots and conditions to sustain the change.
The movement towards ST development and adoption is increasing yearly in Brazil (RTS, 2010). Nevertheless, research exploring the role that ST could play to face climate change is new. Some recent literature has warned about the potential of ST to face climate change (Santos, 2011; Ventura et al., 2011 Ventura et al., , 2012 Banco do Brasil Foundation, 2012) , but new empirical accounts are required to explore the expected synergies between adaptation and mitigation while promoting human development (Ventura et al., 2012) . There are three main issues that support the selection of ST as a mechanism to link adaptation and mitigation while having potential to be influential in the design of the post-2012 regime. First, the wide range of actors involved. NGOs, universities, government agencies, and social movements exchange knowledge within a participatory process within the ST project cycle (Ashby, 2003) . The inclusion of different actors in the decision-making process has recently been highlighted as key to effectively addressing climate change, either for adaptation or mitigation or adaptation and mitigation (Laukkonen et al., 2009) . Second, there is the possibility of ST replication to different places with similar social and environmental problems (Dagnino et al., 2004; RTS, 2010) . As previously stated, the possibility of upscaling is key in order to be relevant to global negotiations (Burton et al., 2007) . And third, the wide range of techniques and resources covered under different areas, such as assistive technologies, local development of communities, and food safety. Likewise, different socio-economic and natural resources such as energy, water availability and human health are covered by ST.
Method
This paper identifies local strategies for dealing with climate change impacts in the Bahian semiarid region and analyses their potential synergies and trade-offs between mitigation and adaptation. In order to carry out the analysis, a database for the ST projects in the Bahian semiarid (as of September 2011) The updated database used for this analysis covers 130 projects. Firstly, it was necessary to identify which of the ST projects were developed in the Bahia semiarid region. The location of the projects was cross-referenced with the list of municipalities in the Bahian semiarid, as proposed by Ministério da IntegraçãoNacional (MIN, 2005) . Sixty out of the 130 projects were developed in the Bahia semiarid. Then, the projects which incorporated mitigation, adaptation or both options were identified. To identify mitigation or adaptation strategies, and to select the natural and socio-economic resources impacted by such strategies, the options identified by Dang et al. (2003) and by IPCC (2007a) served as basis to construct the framework of analysis of this paper. Mitigation options in the Bahian semiarid region were assessed in the energy, agricultural, and forestry sectors; whereas adaptation options were assessed in the energy, agricultural, forestry, water, and settlement areas. The documents of the 60 ST projects were reviewed in detail, looking for potential impacts on mitigation or adaptation. In addition, 12 projects were visited onsite and extensive interviews with relevant stakeholders were conducted.
The script interview used during the onsite visits was semi-structure, which means that a general structure was decided in advance with the ground to be covered and the main questions to be asked; but the detailed structure was left to be worked out during the interview, and depending on the person being interviewed. The interview guide was constructed around five main topics: The projects identified with climate change potential were classified by the selected sectors, and then examined to assess the major direct impacts and mitigation and adaptation options. In order to identify potential trade-offs and synergies, for the mitigation options, an 'adaptation benefits of mitigation' criterion was explored to reflect the direct impacts of mitigation options on the local communities' adaptation capacity. For the identified adaptation options, an 'avoided GHG potential' criterion was included and qualitatively examined. These two criteria evaluated the mitigation-adaptation interactions as 'positive', 'negative' or 'neutral'.
Results and discussion
The analyses carried out with the 60 ST identified in the Bahia semiarid region found that 29 projects contributed with direct impacts to climate change through mitigation or adaptation options, and that 12 out of the 29 projects presented potential interactions (synergies and/or trade offs) between mitigation and adaptation. Since one of the aims of the paper is to present local alternatives that allow practitioners and researchers to accumulate evidence on interactions between mitigation and adaptation to better the chances of a truly effective post-2012 regime, Table 1 presents the title and description of all the identified projects with impacts on both climate change mitigation and adaptation in the Bahian semiarid. 
ST5* Produção Agroecológica Integrada e Sustentável

Agriculture; water
Food production in a fully integrated agroecological system using drop irrigation systems.
ST6* AdaptaSertao
Agriculture; water
Research through learning-by-doing process for new irrigation techniques for hard water. Among these, the use of solar pumps and special drop irrigation system. The use of specific techniques for food production.
ST7* Policultura no Semiárido Agriculture; water
Development of agricultural practices adapted to the semiarid region. Use of differentiated crop techniques, appropriate irrigation systems, and food storage.
ST8
Produção de Biodiesel: integração de sociedade, educação e tecnologia
Energy; agriculture
Inclusion of family agriculture in the production of caster oil for biodiesel production, normally dominated by big farmers.
ST9
Programa de Convivência com o Semiárido -Conviver
Agriculture; water
Training for family farmers in the use of adaptive techniques of food production (water issues, reforesting, burning reduction and water storage systems).
ST10
Secador Solar
Energy; agriculture Development of simplified solar drying system to preserve food.
Note: *The asterisk in the first column indicates the visited projects. Note: *The asterisk in the first column indicates the visited projects.
The 12 selected ST projects have a serious capacity to help solve environmental and social issues related to climate change. As it can be seen in Table 1 , most of the ST projects include more than one product, technique or methodology to provide solutions in the local spectrum, allowing self-management and execution of work. ST5 combines, for instance, crop relocation with energy efficiency irrigation systems and soil conservation strategies. In fact, case studies highlight that this combination of techniques is due to the fact that ST is intrinsically based on local knowledge and defined to answer social demands.
Since the Bahian semiarid is characterised by water scarcity and agricultural loss, results show an expected emphasis of the identified strategies on the water and agricultural resources. Ten out of the 12 ST projects are related to agriculture and 8 to water resource, which represent 83% and 67%, respectively. As presented in Table 1 , a given ST project can be related to one or more resources. Thus, the analysis of the 12 STs also revealed that 25% of these technologies are related to energy and 17% to settlement.
Interviews emphasised the importance of agriculture and water availability in the Bahian semiarid as well as the links between both items. It is important to point out that agriculture has an important contribution on Latin American greenhouse gas emissions. According to FAO (2014) , agriculture emissions represent 17% of the continent's emissions, and they arose from 388 million tones CO 2 eq in 1961 to 903 million tones CO 2 eq in 2010. Regional emissions by sources from agriculture, forestry and other land uses were more than 2.800 million tones CO 2 eq in 2010.
Most of the NGOs and civil society networks and organisations related to ST development and implementation in the Bahian semiarid are under the umbrella of the 'Convivência com o Semiárido' movement. Field visits suggest that a wide range of stakeholder's participation strategies is used during the ST project cycle. Such strategies include different degrees of participation, ranging from consultation to empowerment through collaboration and co-decision, as defined by Luyet et al. (2012) . Participation is identified by the Commonwealth Secretariat (2004) as one of the most promising practices for scaling up successful projects. The importance of stakeholder participation to guarantee the sustainability of the ST projects analysed was also a remarkable finding of the case studies, since all the stakeholders interviewed identified this aspect as a key one. For most ST projects, participation techniques combine presentations and public hearings, interviews, field visits and interactions, workshops and consensus conferences. This way of involving local stakeholders has achieved mainstreaming of local knowledge in public policies and, therefore, 'political' 1 scaling up. The best example of that is ST1. The Brazilian public policy called 'Programa Um Milhão de Cisternas' (One-Million-Cistern Program) was inspired by prior family initiatives for using cisterns as rainwater harvesting systems. The ST1 actors that were interviewed highlighted that the adequate management of the program is a challenge for all the stakeholders involved and that the public participation in the local development process is pivotal to achieve the win-win potential between climate and development interfaces.
Actually, the on-site interviews highlighted the huge contribution of the ST to improve the living conditions of the populations of the semiarid regions. This reinforces the importance of scaling up processes.
Although ST1 is a good example of successful replication, other technologies show an empirical scaling up potential. In fact, direct observation during local visits and the interviews with the different stakeholders demonstrated that all the visited projects were small-scale ones, being replicated with the involvement of a wide range of stakeholders from other successful small-scale projects at the Brazilian semiarid.
As shown in Table 1 , ST projects combine different strategies and resources. Thus, both 'intra-technology' synergies and trade-offs between mitigation and adaptation are expected. Since ST systematises local knowledge to solve a determined problem or demand raised by local stakeholders, it is expected that ST have an important focus on adaptation to climate change impacts. Table 2 summarised the adaptation options of ST for the selected natural and socio-economic resources in the semiarid region. The GHG avoidance potential is also presented. The research identifies a wide range of adaptation options for the semiarid climate conditions. As it can be seen in the 'avoided GHG potential' analysis, the overall results indicate that these strategies can influence GHG abatement positively or negatively. This supports the existence of trade-offs between mitigation and adaptation and it agrees with previous research (Dang et al., 2003) , concluding that quantified changes in GHG emissions arising from the implementation of adaptation strategies depend on many factors, i.e., traditional cultivation techniques, economic factors etc. In particular, regarding the agricultural sector, the difference between a positive or negative contribution to mitigation depends on the way strategies and technologies are implemented. Links between agriculture, development and climate change are complex. According to FAO (2009) , agriculture directly releases large quantities of GHG into the atmosphere, amounting to approximately 14% of global annual anthropogenic GHG emissions. If indirect contributions (e.g. fertiliser production and distribution or land conversion) are factored, the contribution of agriculture could be as high as 17-32% (Bellarby et al., 2008) . According to CGEE (2009), 75% of Brazilian CO 2 emissions came from changes in land use, especially from the conversion of forests into grazing land. However, our results suggest that the examined ST projects for agriculture provide both mitigation and adaptation benefits. This is because the traditional local model of agricultural production in the semiarid is based on principles that create healthy soils and cultivate biological diversity while dismissing the use of chemical fertilisers and enhancing the use of energy efficiency strategies, such as water manual pumps for irrigation systems. A good example of how synergies are exploited by ST projects is found in ST5, by adopting the system of integrated and sustainable agroecological production. ST5 is a circular garden where vegetables and leaves are grown and kept by the local community. This project consists of farming with simple techniques and integration already known by many rural communities, which embrace a culture that relies on the least possible external farming inputs, promoting mainly food sustainability in small rural properties. The main techniques used are: drip irrigation, poultry, small animals, goats, and cattle, according to local/regional suitability. The droppings of these animals are the raw material for production of the compound fertiliser that is used in plantations. Production is quite diverse in order to take full advantage of soil nutrients, control pests and diseases. That adds more value to family income, through the production of fruits, roots and pasture for small animals. This type of production system allows the rational use of water, the protection of riverbanks by reducing the surface runoff, and maintaining the soil rich in organic matter and mulch, which facilitates infiltration of rain water into soil. Regarding its mitigation potential, this ST saves diesel fuel and it reduces the transportation of agricultural inputs, since most of the supplies come from the property itself and the products are consumed by its producing families.
In addition, an in depth analysis of the ST presented in Table 1 revealed that mitigation options are also directly promoted by ST in the Bahian semiarid, although to a lesser extent than adaptation. The ST projects that promote mitigation are presented in Table 3 . However, interviews with project promoters revealed that only ST4 was developed with the ultimate aim of mitigating climate change. The 'adaptation benefits' column highlights that feasible mitigation options exist with secondary benefits to promote adaptation to climate change. Our findings suggest that the mitigation options developed through ST projects have mostly neutral or positive effects on adaptation.
In fact, interviews developed in relation to the ST4 (clean cookstoves) present a technology focused on the issue of clean cooking as a means of achieving not only synergies between mitigation and adaptation, but also other critical development priorities, such as health and empowerment of women. That makes such technology a key instrument for major international organisations and initiatives, including the Paris Climate 2015, the Sustainable Energy for All initiative, the Climate and Clean Air Coalition, the Post-2015 Development Goals, and Beijing+20.
The only mitigation option identified that could bring trade-offs between mitigation and adaptation is ST8, which corresponds to dedicated energy crops to replace fossil fuel. Previous research highlighted this trade-off, especially regarding large scale projects (Smith et al., 2007) . However, instead of energy crops based on growing monocultures, ST8 produce food and energy crops side-by-side. The integration of food and energy crops has been identified by FAO (2010) as one of the best formulae for boosting countries' food and energy security while simultaneously reducing poverty. Thus, ST8 is a good example of a local option that, with an adequate scale up (focusing on the process and not just on the outcome, and allowing flexibility and context-specific variations to be reflected), could serve to design more socially acceptable and economically feasible climate policies.
Our results also put in relevance that it is possible to find local examples and good practices of technologies that are being discussed internationally, as agroforestry (ST12). In the Bahian semiarid, the implantation of the agroforestry idea arose with the adoption of native plants and fruit trees well known in the region. This was a response given by the farmers to the fact that when clearing the land, this land could not bear the sun and deforestation. There was also the issue of land dispute. Forest management and agriculture are one of the best forms of carbon dioxide retention (Adesina et al., 1999; Verchot et al., 2007) , becoming an effective way for communities to mitigate GHG emissions. In addition, forest protection and pastures are an adaptation technique concerning droughts, floods or prolonged rains.
Conclusions
The objective of this paper is to contribute to the debate surrounding the importance of linking mitigation and adaptation strategies under the new climate agreements. To do so, the potential synergies and trade-offs between climate change adaptation and mitigation strategies implemented through the so-called ST projects, in the Bahian semiarid region, were examined.
Results suggest that those cases with synergies between mitigation and adaptation ought to be privileged in post-2012 regime. In fact, most of the ST analysed not only presented huge potential of integrating mitigation and adaptation and therefore to contribute to climate change, but also the potential to contribute to other important development challenges such as improving the living conditions and health of the populations using the technologies. A good example of an ST acting in the interface between climate change and development are the clean cookstoves (analysed as ST4).
Undoubtedly, linking adaptation and mitigation at the global level requires attention from various perspectives, studies from multiple disciplines and the creation of a greater understanding, able to permeate climate negotiations. In addition to the clean cookstoves, this paper presents other 11 different local strategies in the Bahian semiarid, and it offers an opportunity for learning more about causes, consequences and alternative strategies at a local scale, that could be scaled-up to regional level, considering the specificities of each Latin American semiarid region.
The qualitative analysis of the ST projects suggest that addressing trade-offs and exploiting synergies between mitigation and adaptation depend on both technological and management aspects. Findings suggest that it is necessary to approach the scaling up process qualitatively, focusing on processes and not just replicating outcomes. The strategy used by the ST projects, based on the replication of small-scale projects at the local level involving a wide range of stakeholders, appears to be a successful approach that could be further explored and considered to upscale other local initiatives. These types of considerations are especially important to developing countries that are trying to find their way to contribute with a national option to face climate change, seeking lowcarbon development in a climate-resilient world. The search for a climate-resilient development model deals with a matter that is bound to affect the likelihood of achieving sustainable progress in Latin America and the Caribbean.
Results found that ST projects, by integrating local knowledge, are exploiting synergies and addressing trade-offs among mitigation and adaptation strategies while promoting better living conditions. Agriculture appears as a key sector on the region to address the linkages between development and climate change, at least in the near-term and over limited spatial scale. However, defining the optimal mix of both mitigation and adaptation requires further in depth study with quantified changes in GHG emissions and looking at different circumstances and different time scales.
